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$\mathrm{K}\mathrm{o}\mathrm{l}\mathrm{m}\mathrm{o}\mathrm{g}\mathrm{o}\mathrm{r}\mathrm{o}_{\text{ }}$ Tihomirov $\epsilon-$ [13]
Ohya \epsilon -
Kolmogorov \epsilon -
$\mathrm{C}^{*}$ - $[3]_{\text{ }}$
[4, 51
$\mathrm{G}\mathrm{e}\mathrm{k}\mathrm{f}\mathrm{a}\mathrm{n}\mathrm{d}\text{ }$ Yaglom $f_{\text{ }}$ $g$
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) ; $d_{S}= \log\frac{3}{1}/\log(1/\frac{1}{2})=\log 3/\log 2$
(2) (Capacity dimension)
$X(\subset R^{d})$ $\mathcal{E}$ ( )
$N(\epsilon)$
$d_{C} \equiv\lim_{\mathcal{E}arrow()}\frac{\log N(\epsilon)}{\log 1/\epsilon}$ (1.3)


















$\epsilon$ - [3, 4, 5, 91
\S 2 Ko Imogo rov \epsilon -
($\Omega$, ,\mu ) Kolmogorov $\epsilon-$





$f$ $g$ $\mu_{f}\otimes\mu_{g}$ $f$ $g$ $\mu_{f\cdot g}<<$
$\mu_{f}\otimes\mu_{g}$ (i.e., $\mu_{f\cdot g}$ $\mu_{f}\otimes\mu_{g}$ ) $\mu_{f}\otimes\mu_{g}$
$\mu_{f\cdot\iota}$, Radon-Nikodym : $\frac{d\mu_{fg}}{d\mu_{f}\otimes\mu_{g}}$ – $\text{ }\overline{f}$ $g$
$I(f,g)$
. $\cdot$ :..
$I(f,g)= \int_{x}\int\gamma\frac{d\mu_{f\cdot g}}{/l_{ii}\cap\cross’\prime}\log\frac{d\mu_{f\cdot g}}{Jli’\cap\vee l\prime}d\mu_{fg}$ (2. 1)
$\iotaarrow.\sim\prime\prime$







$f$ – Kolmogorov $f$ \epsilon -
$-S_{\mathrm{K}01\mathrm{m}\mathrm{o}}\mathrm{g}\mathrm{o}\mathrm{r}\mathrm{o}\mathrm{v}(J^{\cdot};\epsilon)$ ( $S_{\mathrm{K}}(f;\epsilon)$ ) $[2]_{0}$
[ 2-1-11 $f$ $\epsilon-$ $S_{\mathrm{K}}(f;\mathcal{E})$ ;
$S_{\mathrm{K}}(f; \mathcal{E})\equiv\inf\{I(f,g);g\in M_{d}(f\cdot,\mathcal{E})\}$ (2.3)
.,
$M_{d}(J^{\cdot},\epsilon)=\{g\in M(\gamma\Omega);\sqrt{\int d(f,g)^{2}d\mu_{J}g}\leq\epsilon \mathrm{I}$
$M_{Y}(\Omega)$ $\Omega$ $(\mathrm{Y},$ $\mathfrak{F}_{Y})$
$d(f,g)$ $f$ $g$ $ll$ $f=(f_{\iota},\cdots,f,\iota)$ $\text{ }$
$g=(g_{\iota},\cdots,gn)$
$d(f,g)=\sqrt{\frac{1}{n}\sum_{i^{--}1}|nf_{i}-g_{i}|^{2}}$
\S 3 \epsilon -









( $\Omega$ , )1 $(\overline{\Omega},\overline{\mathfrak{F}})$ $P(\Omega)_{\text{ }}$ $P(\overline{\Omega})$
($\Omega$, )1 $(\overline{\Omega},\overline{\mathfrak{F}})$ $P(\Omega)arrow P(\overline{\Omega})$ $\Lambda^{*}$
$\Lambda^{*}(\mu(\bullet))\equiv\int_{\Omega}\lambda(x,\bullet)\mu(dx)$ (3. 1)
$\lambda$ $\Omega\cross\overline{S}arrow[0,1]$
(1) $x\in\Omega$ $\lambda(x,\bullet)\in P(\overline{\Omega})$
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$\mu$ (i.e., ) $\Lambda^{*}\mu$
















$\epsilon$ - $S_{\mathrm{O}\mathrm{h}\mathrm{y}\mathrm{a}}$. $(\mu;\epsilon)$ ( $S_{\mathrm{o}}$ ( $\mu;\mathcal{E}\mathrm{I}$ )
[3, 91
$C$
$\Lambda^{*}$ : $P(\Omega)arrow P(\overline{\Omega})$
[ 3-1] $\mu$ $\mathcal{E}$ - $S_{\mathrm{O}}(\mu;\epsilon)$ ;






$S$ $( \mu;\epsilon)\equiv\inf\{\int(\mu,\mu’);\mu’\in P(\overline{\Omega}),||\mu-\mu’||\leq \mathcal{E}\}$ (3.5 )
$J( \mu,\mu’)\equiv\sup\{I(\mu,\mu’);\Phi_{\mu}.\mu’<<\mu\otimes\mu’\}$ (3.6’)




$\Phi_{\mu\cdot\mu},$ $<<\mu\otimes\mu$ ’ $\Phi_{\mu\cdot\mu}$ ,
Kolmogorov \epsilon - ( (23))
$\epsilon$ -
$f_{\text{ }}g$
$\mu_{f^{\text{ }}}\mu_{g}$ $\mu_{f\cdot g}$











\S 4 Gauss Ko lmogorov \epsilon -
Ohya \epsilon -
Hilbert Gauss $\mathrm{K}\mathrm{o}\mathrm{l}\mathrm{m}\mathrm{o}\mathrm{g}\mathrm{o}\mathrm{K}$) $_{\text{ }}$ Ohya
\epsilon -




$m_{\mu}\in \mathcal{H}\text{ }R_{\mu}\in B(\mathcal{H})$ (i.e., ) –
(1) : $\langle x_{\iota},m\rangle\mu=\int_{\mathcal{H}}\langle x_{1},y\rangle\mu(d\mathcal{Y})$




$\mathcal{H}$ Gauss $\mu$ $\mathfrak{B}$ Borel $x\in \mathcal{H}$
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$R_{\mu}\in T(\mathcal{H})_{+}$ (i.e., )
(4. 1)
$m_{\text{ }}$ $R$ Gauss $\mu$ $\mu=[m, R]$
Gauss $\mu$ Gauss Gaussian
$[18, 19, 20, 2\iota, 22]$
$(\mathcal{H}_{1},\mathfrak{B}_{1})\backslash (\mathcal{H}_{2},\mathfrak{B}_{2})$ $P_{G}^{K}$ $(\mathcal{H}_{k},\mathfrak{B}_{k})$
Gaus IJ Gaussian $\Lambda^{*}$
[ 4-2]




$Q^{X}\equiv\{_{\mathcal{Y}^{\in \mathcal{H}_{2}}}, Ax+y\in Q\}$ $(X\in \mathcal{H}_{1^{\text{ }}}Q\in \mathfrak{B})$
$A$ $\mathcal{H}_{1}$ $\mathcal{H}_{2}$
Gaussian $\Lambda^{*}$ \mu $\Lambda^{*}$
Gaussian $\Lambda^{*}$
$\mu_{1}\in P_{\mathrm{e}^{\backslash }}^{1}$, $arrow$ $arrow$ $\Lambda^{*}\mu_{1}\in P_{\mathrm{G}}^{2}$





$\mu_{1\cdot 2}(Q_{1}\cross Q_{2})=\int_{Q_{1}}\lambda(x,Q_{2})\mu_{1}(dX)$ $(Q_{1}\in \mathfrak{B}_{\iota}\text{ }Q_{2}\in \mathfrak{B}_{2})$
$0$ – Gauss
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$\mathcal{H}_{1}=\mathcal{H}_{2}=R$ $\mu_{1}$ $\mu_{1}=[0,\sigma_{\iota}^{2}]\in P^{1}0\backslash ,\text{ }$
$\Lambda^{*}$
$\mu_{0}=[0,\sigma_{0}^{2}]\in P_{G^{\text{ }}^{}2}$ $A=\beta\in R$ $\Lambda^{*}$
$\Lambda^{*}\mu_{1^{\text{ }}}$ $I(\mu_{\iota^{;\Lambda^{*}}})$
$\Lambda^{*}\mu_{1}=[0,\beta^{2}\sigma_{1}+22\sigma_{()}]$ (4. 3)










$|A_{1}|=\sigma_{\iota^{\text{ }}}2|A_{2}|=\beta^{2}\sigma+1()^{\text{ }}2\sigma 2|A_{1\cdot 2}|=\sigma_{10}^{22}\sigma$
Kolmogorov Ohya $\epsilon$ - \epsilon -
(2. 3) (3. 5)
2
(1) Kolmogorov \epsilon - $\epsilon$
Ohya $\epsilon$ - $\mathcal{E}$
(2) Ohya $\epsilon$ - $\Lambda^{*}\mu=\Gamma^{*}\mu$ $\Lambda^{*}$
$\sup$
Ohya $\epsilon-$ Kolmogorov $\epsilon$
[101
$<$ 4. $1>$ $f$ $\mu_{f}$ $\mu_{f}=[0,\sigma_{1}^{2}]$












1 $\underline{(y-\cdot\beta_{X)^{2}}}$ -. .
$p_{g1f}(_{\mathcal{Y}}|_{X})= \frac{1}{\sqrt{2\pi}\sigma_{\cap}}e^{\frac{\backslash \text{ }\Gamma^{-}\prime}{2\sigma_{0}^{2}}}$
.





$\sqrt{\int_{R\cross R}d(f,g)2d\mu Jg’}=\sqrt{(1-\beta)2+\sigma_{()1}^{2}\sigma 2}$
$\sqrt{\int_{R\cross R}d(f,g)^{2}d\mu fg}=\mathcal{E}$
$g$
$\mu_{g^{\wedge \text{ }} _{ }}\Lambda*$ $\sqrt{(1-\beta)22+\sigma_{()1}\sigma 2}=\mathcal{E}$
$\sqrt{\int_{R\cross R}d(J,g)^{2}d\mu_{f\iota}},$ $=\mathcal{E}$ $\Lambda^{*}\mu_{f}=\Gamma^{*}\mu_{f}=\mu_{g}$
$\epsilon$ –
$J(\mu_{f}$ ; $\Lambda^{*})=I(\mu_{f}$ ; $\Lambda^{*})$
$\epsilon$ Ohya \epsilon -
Kolmogorov \epsilon - -- (4..5) [19, 231
(Q.E.D)
$<$ $4.1>$ ri Hilbert $R^{n}\text{ ^{ }}$Gauss
$n$ [9]







(1) $S_{\mathrm{O}}(\mu_{f} ; \mathcal{E})=s_{\mathrm{K}}(f;\mathcal{E})$
$= \frac{1}{2}\sum_{i=1}n\log\max$
$\lambda_{1},\cdots,\lambda_{n}$ $R$ $\theta^{2}$








$r$ 1 $\mathrm{r}$ 1 $–1,\mathrm{i}$ .$-\backslash$ $-/-n\backslash$$-$
$\mu_{f\cdot g}(Q_{1}\cross Q2)=\int_{\gamma}O_{1}\cross \mathit{0}\frac{1}{(2\pi)^{n}\sqrt{|C|}}\exp dZ$ $Q_{1},$ $Q_{2}\in \mathcal{B}(R^{n})$ ,
$z$ $2n$ (X, $y$ ) $=(x_{1},\cdots,x_{n} ,y_{1}, \cdots,y_{n})$ $C$
$\mu_{f\cdot g}$ ..
$C=$
$R_{\text{ }}$ $RA^{t}\text{ }$ $AR_{\text{ }}$ $ARA^{t}+R\ovalbox{\tt\small REJECT}\mathrm{h}0$ ‘ $(R)_{ij}=E(f_{i}J_{j})\text{ }(RA^{t})ij=$
$E(f_{i}g_{j})\text{ }$ $(AR)_{ij}=E(g_{i}f_{j})\text{ }(ARA^{t}+\sqrt 0)ijE=(\mathit{8}_{i}g_{j})$ n $\cross$ n
$<$ 4. $1>$ (i.e., )
$\Lambda^{*}\mu_{f}=\Gamma*\mu_{f}$ (i.e., $||\Lambda^{*}\mu f-\Gamma^{*}\mu f|’|=0$ ) –
. Ohya $\epsilon-$ Kolmogorov $\epsilon-$
(i.e., ) \epsilon -
$\epsilon$ - $\epsilonarrow 0$
1 ( $n$ $n$ )
Hilebert
Gauss ” (i.e., ) ”
( )
$[9, 10]$
$<$ 4. $2>$ $\mu_{f}$ $\mu_{f}=[0,\sigma_{1}^{2}]$
$|\bullet|(\Omega)$ Le.,
$||\mu_{f}-\Lambda^{*}\mu f||=|\mu_{f}-\Lambda^{*}\mu f.|(\Omega)$




( $\sigma_{\delta}^{2}t\mathrm{h}||\mu_{f}-\Lambda^{*}\mu_{f}||=\delta$ $\Lambda^{*}\mu_{f}$ )
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$S_{\mathrm{O}}( \mu_{f};\epsilon)=\frac{1}{2}\log\frac{1}{\epsilon}+\log\sigma_{1^{-}}\log(1+\frac{\sqrt{2\pi}}{4}(\epsilon+O(\epsilon)))\geq S_{\mathrm{K}}(f;\mathcal{E})=0$




















$\epsilonarrow 0$ $O(\epsilon)arrow \mathrm{O}$ $\epsilon$ $O(\epsilon)$ –
$\frac{4}{\sqrt 2\pi}\cdot\frac{\sqrt{\beta^{2}\sigma_{10}^{22}+\sigma}-\sigma_{1}}{\sigma_{1}}=\epsilon+o(\epsilon)$ $(^{*})$























$<$ 4. $2>$ $||\mu_{f^{-}}\Lambda^{*}\mu_{f}||=\delta$
$\delta$









\epsilon - (i.e., ) Kolmogorov $\epsilon-$







$-(\text{ }$ (5-1 ) $)$
$\epsilon$ - $\epsilon$
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(type 1) (type 2)






(i.e., ) (5-2) Edger E. Peters
500 (1928 1 \sim 1989 12 )
[25]





[25, 26, 27, 28, 29]
– Mandelbrot
$\mathrm{R}/\mathrm{S}$ (Rescaled Range Analysis)
(Gauss ) -




$<\mathrm{H}\mathrm{i}\mathrm{g}\mathrm{h}$ Peak&Fat Tail $>$
( )
[11]
SONY $\mathrm{N}\mathrm{E}\mathrm{C}_{\text{ }}$ TOYOTA 13
3 $<\mathrm{H}\mathrm{i}\mathrm{g}\mathrm{h}$
Peak&Fat Tail $>$ $<\mathrm{H}\mathrm{i}\mathrm{g}\mathrm{h}$ Peak $>$
$<\mathrm{H}\mathrm{i}\mathrm{g}\mathrm{h}$ Peak $>$





1 (1983 1 \sim 1984 1 ) 2 (1983 1 \sim 1985 1 ) $\ldots\text{ }$ 13
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